Hysteria presents a difficult problem to the clinical psychiatrist. The hysterical syndrome is certainly a distinct entity, but whether it possesses the same significance as a disease process--as, for instance, the obsessional state-is verv doubtful. The tendency to react hysterically, in other words, to influence the social environment by an emotional display, or to rely upon incapacity as a method of evading social responsibility, is present in nearly everyone, and the more dependent a person is, the more liable is he to behave in this way. It is not surprising, therefore, that we find hysterical symptoms in the clinical picture of practically any disorder, physical or mental. The functional fringe which nearly always surrounds an organic nervous disorder is an example. Only cases of stupor, advanced cases of dementia, determined cases of catatonia or resistive attitudes, and the self-reliant paranoiac are completely innocent of any appeal for sympathy.
It seems absurd to attempt to diagnose between hysteria and dementia preecox or manic-depressive psychosis in most adolescent patients. Their behaviour is often manifestly hysterical at the outset, but as the deterioration of the schizoid psychosis gradually progresses under cover of the hysterical picture, and the alternating phases of the syntonic disorder run their course independently of the behaviouristic response, the real disorder gradually becomes apparent.
To label hysteria as a psychoneurosis and treat it as a miinor functional disturbance is to bury one's head in the sand. Even the pure hysteric, with no other trouble of any kind, can be as difficult to deal with as the most serious psychotic, as many physicians have found to their cost.
These few observations, based upon the practical work of clinical psychiatry, are put forward, as it were de profunizdis, to illustrate some of its difficulties. It is not surprising that our conceptions are difficult to apply. Clinical psychiatry is a manv-sided figure, which cannot be represented in a single picture. Many nosological conceptions are not related to each other in any way. The conception of the psychoneuroses has been developed from the point of view of organic neurology, that of the psychoses was invented by the psychologists, while that of the toxic psychoses is based on the principles of general clinical medicine. The investigations of Sir Frederick Mott have given us a definite pathological basis for our conception of dementia precox, and it is probable that the symptom complex is largely adventitious, just as the clinical syndrome of the general paralytic is in no wise related to the actual progress of the disease, except that the demientia goes hand in hand with cases in which a profound degree of dementia has been attained, with very little evidence of general arterio-sclerosis. No principle of the order in which arteriosclerosis invades the body has been formulated. Mott [21 gives the cerebral arteries as fifth in order of occurrence in a list of eleven seats. Thoma [31 places the cerebral vessels fourth in a list of fifteen seats of arterio-sclerosis. Both authors agree that the limbs are the most frequent sites of arterio-sclerosis.
A common misconception must be corrected in approaching a study of the subject. There is a very usual tendency to regard arterio-sclerosis as a disease. It is no disease entity in itself. Arterio-sclerosis is one of the manifestations of many disease processes, some of which remain obscure.
The signs and symptoms of cerebral arterio-sclerosis show great variety. They depend upon two main factors: the distribution and intensity of the sclerosis, and the occurrence of results dependent upon the sclerosis-haemorrhage, thrombosis and, rarely, embolism.
The site of the arteries affected will determine the tones of the clinical picture. Thus, sclerosis of the basilar artery is likely to produce bulbar symptoms, cerebellar symptoms arise from sclerosis of the cerebellar vessels, while paralytic symptoms are very characteristic of lesions of the middle cerebral or its branches.
Many attempts have been made to classify the signs and symptoms of cerebral arterio-sclerosis; there are almost as many methods as authors. The lesions possible are numerous, and while the commoner signs and symptoms are fairly well known, a great many atypical cases are constantly appeariing in the literature.
Alzheimer described several such; Uyematsu [4] has written recently of a woman whose condition suggested brain tumour, though a careful necropsy revealed a severe cerebral arterio-sclerosis. Jacobson [51 has published a case suggesting progressive bulbar palsy. For convenience I have divided the subject into two stages, the first being the initial or pre-hospital stage, and the second dealing with the later conditions seen in hospital cases.
EARLY SIGNS AND SYMPTOMS. It is perhaps unfortunate that so many of our descriptions of signs and symptoms have been produced from hospitals. For when a cerebral arterio-sclerotic arrives at a hospital, often on account of a gross disturbance of conduct, his disease has progressed far. In my twenty cases I investigated carefully the history of the illness, with special reference to the earliest signs that were noticed by relatives and friends. Twelve of the patients were themselves able to give a very clear account of their own early troubles; in the remaining eight the evidence was untrustworthy. It was found that signs and symptoms had been in existence for an average of five years before admission to hospital. Some of the cases had a history extending over nearly ten years and one or two over more than ten years.
The signs observed by others, and the symptoms complained of by the patients, were partly physical and partly mental. Two showed a period of elation, a fact of great interest, because the late Sir Clifford Allbutt has recorded [61 that in the earlier stages of hyperpiesis patients may develop a sense of well-being, probably accounted for by a richer supply of blood to the brain. These two cases are worth quoting in some detail. Both were males. The first (Case VI), thirteen years before his condition necessitated hospital care, began to dress extravagantly, had a suit and a hat for every day in the week, and, though married and with a growing family, began to consort with prostitutes, finally contracting gonorrhea. The elation lasted about six months, when he settled down, shortly afterwards complaining of headaches, which continued intermittently until much graver focal symptoms occurred three years before admission.
The second case (Case V) ten years before admission showed an elation which led him to spend money and to speculate extravagantly. He In my series of twenty cases, confusion and wandering from home and difficulty of control were the troubles leading to removal in eight cases. In three the patients became irritable and violent at home. In three more a sudden hemiplegia was accompanied by a wild delirium. Three patients showed a tendency to abstain from food under the influence of hypochondriacal ideas, and delusions of poisoning. One showed a restless excitement, accompanied by a tendency to sexual adventures. Table I shows the manner in which the second phase of the disorder began in these patients. Table II [10] . He divided arterio-sclerosis into four groups:
(1) Associated with granular kidney.
(2) Toxic arterio-sclerosis, and associated with typhoid, syphilis, diabetes, lead and other infectious diseases and poisons.
(3) Decrescent arterio-sclerosis, the form associated with involution, senility or presenility.
(4) Arterio-sclerosis, associated with persistent high blood-pressures of obscure origin, a condition he called hyperpiesia, a term now in general use.
Most cases of cerebral arterio-sclerosis (apart from syphilis) seem to fall into the last two groups. The decrescent cases show much less disturbance of pressures, and the disease may reach the stage at which it may remain stationary for years. The hyperpietic cases, showing high pressures, possibly renal damage, and cardiac hypertrophy, run a much more rapid course-though there are exceptions-and almost invariably suffer a series of focal lesions, generally haemorrhagic.
A word must be added concerning the presence of albumin in Cases I, IV, XIII, XVI. It might be thought that a primary kidney lesion was the governing factor in the high pressures present. The urine of these cases had a fairly high specific gravity. Casts were of rare appearance and the albumin constant. Blood nitrogen was not estimated.
A primary granular kidney produces a large quantity of urine of low specific gravity, abundance of casts, and the spasmodic appearance of albumin. The postmortem appearances of the kidneys of three of these cases did not suggest the picture of granular kidney. The changes were slight, and the albuminuria appears to be best explained as the result of interstitial degeneration, often localized, resulting from sclerosis of the renal vessels or possibly from a renal catarrh, the result of some chronic infection. on the first six cases of the series shown. The results were conflicting and unsatisfactory. If any conclusion could be drawn, it was that there was a progressive deterioration of the discrimination of stimuli. Heat stimuli, for example, were described as painful but not hot, or possibly as cold. But the answers were so conflicting that no reliance can be placed upon the findings. The pupillary changes showed wide variation. Of the nine institutional cases of the progressive form, inequality of the pupils was found in four, irregularity in outline in four, a very sluggish reaction in six, and myosis in two. In none was the Argyll-Robertson reaction obtained.
The numerous paralytic lesions which occur in the course of the disease are produced most often by haemorrhages, which may be minute or extensive. The paralysis, aphasias and sensory losses may be transient or permanent. A hemiplegia is most often seen. Hemianopia occurred in one of the series, Case VII.
There Two cases of this group show cedema of the lower extremities on standing or walking. Such signs are not uncommon in both groups, and suggest either a sclerosis of the arteries of the limbs and ischvemia of the tissues-the most probable explanation of intermittent claudication-or else a disturbance of the vasomotor apparatus.
Cardiac insufficiency was not apparent in the two cases quoted, and the urine was free from albumin. Mentally, the patients of the decrescent group show a slow failure of intellectual power, closely resembling the gradual decay of adyancing age. Three of the series show well-marked peripheral arterio-sclerosis, the others exhibit less evidence in the peripheral circulation. But visceral signs seem to be more frequent in the decrescent group. Fainting is common in four of the series, and in one the patient had anginal attacks.
There is one aspect of the decrescent cerebral arterio-sclerotic which deserves mention. In two of the cases of my series I have taken blood-pressure readings at regular intervals and found that a rise of both systolic and diastolic pressures occur from time to time. In the first of these the patient, a male, is accustomed to become irritable, dictatorial and meddling, even violent, once or twice in a year. These periods correspond to a well-marked rise of pressures. The other patient becomes confused, cannot find his way about and is restless and sleepless at night. Here again a rise of pressures occurs. These episodes of hyperpiesis in decrescent cases are periods fraught with danger to the life of the patient.
PATHOLOGY.
The pathological findings in cerebral arterio-sclerosis are described in a somewhat confused way and an imposing nomenclature suggests that the whole subject bristles with difficulties. There are a few elementary facts which govern the pathological changes described.
The cerebral arteries present certain special characters. At the base of the brain the vertebrals and internal carotids communicate freely by means of the circle of Willis. The branches of the main cerebral vessels are of small size, with comparatively thin walls and minute capillaries. These branches are divided into two groups, the basal and the cortical. The basal vessels supply the great ganglia and the medullary substance of the brain, and are end or terminal arteries, exhibiting little or no anastomosis. The cortical branches, on the other hand, cover the cortex like a thick vascular mantle, anastomosing freely, and ramifying extensively in the pia before entering the cortical substance. If we add to the general characteristics the facts that cerebral vessels are surrounded with wide perivascular spaces, and that the substance of the brain provides very limited support to its vessels, we shall appreciate more readily the changes that occur in cerebral arterio-sclerosis.
Lesions appear to affect chiefly the cortical, or chiefly the basal arteries. The names of Alzeimer and Binswanger are associated with the description of the microscopic appearances of arterio-sclerotic brains. In practice the lesions found are nearly always mixed, partly cortical and partly medullary. In an interesting article Kashida [12] insists that the correlation of clinical and pathological change is impossible. The points of predilection for the sclerotic process in larger vessels appear to be the deeper layers of the medulla of the mid-brain, the operculum and island, the striate nucleus, the ganglia of the pons and the dentatum of the cerebellum.
The two types of pathological change cannot be sharply separated, but the cortical type is chiefly seen in the class of cerebral arterio-sclerosis here termed " decrescent."
The second type with its extensive subcortical degeneration, and evidences of old ha3morrhages at all stages, is seen in the brains of the hyperpietic class of patient, with high blood-pressures, and in many cases a rapid progressive course.
No light seems to be thrown on the problem by the distribution of the lesions in these two types. Why should the cortical vessels be chiefly affected in the first group, while the medullary vessels seem to be selected in the second? Can the differences be attributed to the lack of anastomosis seen in the medullary vessels, in contradistinction to the free anastomosis of the cortical vessels in the pia; or are the high pressures in hyperpiesis chiefly responsible? Knape [131, in a discussion of the post-mortem findings in cerebral arterio-sclerosis, concludes that slowing of the bloodstreami resulting from neurovascular disturbance is an important factor, but leaves the question open. Another pathological problem which is still far from solution is the order of the changes that occur in the walls of the vessels themselves. The arteries of the body can be divided into large, medium and small. The vessels of the brain are of the medium and small variety. The three coats of the arteries, adventitia, media, and intima, are affected in an order which does not yet seem to be settled.
The cerebral vessels have a poor adventitia surrounded by a perivascular space. Their thickness is slight, the media not showing a depth parallel with the smaller arteries of the limbs. While apparently brain vessels are less able to bear sudden rises in blood-pressure, it is obvious that they are not subjected to the longitudinal tensions that the arteries of the limbs must withstand. In cerebral arterio-sclerosis, diffuse, as distinct from nodular, changes in the intima are the rule.
The first lesion appears to be in the intima, which hypertrophies. Degenerative changes occur in the deep layer of the intima, with splitting of the elastica, and fatty deposits followed later by calcareous deposits over which the endothelium may be lost. The media may show muscular hypertrophy in some specimens [14] , possibly a reaction to high pressure. Authorities are not agreed as to the appearance of real muscular hypertrophy. Fibrous overgrowth, atrophy, and hyaline changes certainly occur in the media. Thoma [15], in a difficult study of the lesions and mechanics of arterio-sclerosis, still maintains that the first arterial change that takes place is a passive dilatation of the vessel, probably the result of a hypothetical metabolic disorder. This dilatation he terms "angiomalacia." The second stage of the process is a proliferation of the vasa vasorum in the adventitia and outer layers of the media. This proliferation is followed by intimal thickening and increase of connective tissue in the media. Thoma also insists that the thickening of the intima is in part, at any rate, the expression of local disturbance of metabolism caused by a slowing of the peripheral blood-stream. Thoma's views have many opponents.
The changes in the vessels present many problems, mechanical and histological. Cerebral arterio-sclerosis in some degree appears to be almost a normal occurrence in old age, probably largely the result of wear and tear and mechanical stress. Some cases in my series seem to show that a premature arterio-sclerosis of the decrescent type appears at a comparatively early age.
THE AETIOLOGY OF CEREBRAL ARTERIO-SCLEROSIS.
It may be said at once that there is at present no explanation of the selection of the cerebral vessels that is sometimes seen. Curschmann L16] and others think that cerebral arterio-sclerosis is generally only seen in association with similar lesions of the visceral and skeletal circulation. The causes underlying brain arterio-sclerosis will therefore be those found in general arterio-sclerosis, with possibly some localizing factor which is not known, any more than the exact ttiology of arterio-sclerosis in general is known.
In this connexion there is one point on which discussion might be productive, and that concerns the functions of the choroid bodies. These structures seem to have been little studied in relation to the changes which are found in them in clinical types of cerebral disease. Morowoka [17] has made a study of twenty-six postmortem specimens of the choroid plexus, a series in five of which arterio-sclerosis was present. In all he found hypersecretive phenomena in the epithelial cells of the choroids with proliferation of the epithelium and formation of pseudo-colloidal cysts. Both epithelium and fibrous proliferation showed the presence of cholesterol in excess. This cholesterol excess has also been found in the blood in conditions of hypertension, by Westphal [18] and others; its role seems uncertain, but these similar findings may suggest that the choroid bodies play a greater part in the production of cerebral arterio-sclerosis than is at present suspected.
The influence of wear and tear seems fairly well established. Romberg formulated the doctrine that arterio-sclerosis attacks first that region in which there has been most exertion. There is evidence to establish the influence of mechanical stresses on the vessels of the limbs. Heavy manual workers show a premature sclerosis of the vessels of the limbs. The short lives of certain athletes are noteworthy, for example, those of the champion ski-runners and of the pelota players of the Basque country. But thero is no evidence to show that brain workers are unduly liable to cerebral arterio-sclerosis. The evidence is rather to the contrary. Intellectual labour often appears to be associated with unusual longevity.
Renal disease may be associated with high blood-pressures, the granular form is always so. But that hyperpiesis is always of renal origin is a hypothesis which is impossible to maintain. The hyperpiesis of renal disease is almost certainly dependent upon lesions of the Malpighian bodies. Renal lesions in scarlet fever produce marked rises in pressures. Strickland Goodall [19] has stated that the most frequent antecedent of a high blood-pressure in the case of patients under forty years of age is scarlatina. Apart from renal disease, hyperpiesis as a factor in arterio-sclerosis has an obscure aetiology. Diet has been blamed, especially habitual overfeeding and the ingestion of excessive proteins.
Dr. Horatio Wood upheld the diet theory in a striking sentence: " Nine-tenths of the American people," said he, " dig their own graves with their teeth."
The dietary control in treatment, however, gives disappointing results. Further, many of the products of chemical action in the large intestine known loosely as " intestinal toxins " are depressor in action [20] . Obesity has been said to influence high pressures. Of my twenty cases, ten were stout and ten were slim. One or two were very spare, one or two were very fat. Obesity, so far as it may be due to an error in metabolism, is possibly a factor in arterio-sclerosis. of the sympathetic system has been neglected. He lays stress on the infection element, and found in twenty-eight out of the thirty-eight cases examined that there was an atrophy of sympathetic ganglion cells which showed evidences of chronic inflammation. The inflammatory influence on the ganglia would be irritative, at any rate at first. The chain of events according to this author is, therefore, infection, inflammatory irritation of the sympathetic ganglion, sympatheticotonus, hyperpiesis, arterio-sclerosis.
The role of acute infectious diseases in this connexion is well known, but the resultant disease of the vessels is, strictly, an arteritis and not arterio-sclerosis. That is why syphilis was excluded from my series. Still, there may be remote effects of an old infection, and it is probable that infection is an important agent in the genesis of arterio-sclerosis whether of the decrescent or hyperpietic type. Emotional factors, such as worry and anxiety, must be given a place in discussing the intiology of hyperpiesis. Repeated examinations of the blood-pressures in ex-soldiers suffering from chronic anxiety conditions have convinced me that high systolic and diastolic readings are almost invariably found, more or less in proportion to the degree of anxiety present.
Two more points before conclusion. The series I showed in Table II demonstrated the frequency with which a family history of " arterio-sclerosis," " apoplexy," or " blood-pressure " is obtained. A family history of characteristic vascular lesions occurred in no less than eight of the series. The patient in Case III of the series was the son of a father who died of cerebral htamorrhage at 60 years of age. He had a brother living who suffered from " blood-pressure." A sister resided at a spa and was a sufferer from " paralysis " of one side, while another sister appeared to have had a stroke-after the birth of a child-from which she ultimately died.
The other point deals with the influence of climate, In my series, five patients had lived for years in tropical or subtropical climates.
This large number is probably quite accidental. But a letter from the Bishop of Singapore has recently appeared in a medical journal [221 in which he describes many of the early symptoms of cerebral arterio-sclerosis as commonly occurring in Europeans residing in the tropics, and asks for an explanation. Among the symptoms he gives are irritability, dullness, partial loss of memory, depression, and even suicide. These disturbances, often accompanied by headache, suggest an early cerebral arterio-sclerosis.
Since the letter appeared, the high incidence of oriental residents in the twenty cases quoted has assumed an added importance.
CONCLUSION. This brief sketch of cerebral arterio-sclerosis will, it is hoped, promote discussion. No new conclusions can be drawn from the cases with which the subject has been illustrated. The occurrence of depression and confusion in men especially, in the late forties, early fifties, or sixties, should always raise the question of a sclerosis which may be confined to the cerebral vessels.
It is more than probable that many of the presenile insanities are based upon cerebral arterio-sclerosis with or without hyperpiesis. In a detailed examination of such patients, a careful history and routine ophthalmoscopic examinations may enable a secure diagnosis to be made at an early stage in the disorder. The treatment of the condition cannot here be discussed. As in other branches of medicine, the earlier treatment is applied the more successful are the results. D,tscussion.-Dr. C. C. AVORSTER-DROUGHT said that Dr. James had left little to be said. One point needed emphasis: this was the reluctance of many practitioners to diagnose cerebral arterio-sclerosis in the presence of a low blood-pressure. It could not be sufficiently insisted upon that the state of the palpable arteries was not nlecessarily a criterion of the condition of the cerebral arteries, nor indeed was the blood-pressure reading. This was well illustrated by a case recently under the speaker's care. The patient, aged 64, was admitted to hospital as a possible case of encephalitis lethargica. He was somewhat drowsy and confused; speech slurred; pupils irregular, but reacting to light; no other very definite physical signs. His blood-pressure was only 130 mm. systolic, 78 diastolic, and the accessible arteries-radial, brachial, dorsalis pedis, &c.-were not unduly thickened, yet at the post-mortem examination all the main arteries of the brain and their branches showed very advanced nodular atherolma, as well as general diffuse sclerosis, with fairly widespread thrombosis. The coronary arteries were also atheromatous. Dr. James's description of the appearance of the retinal blood-vessels had been most interesting and the speaker thought every case of cerebral arterio-sclerosis would be found to show some degree of change in these vessels. He considered that the most significant sign, apart from symptoms of a focal lesion, was that afforded by the state of the retinal arteries.
He did not quite agree with Dr. James's opinion that the pupillary changes in cerebral arterio-sclerosis were a late manifestation. He himself frequently found an irregularity in outline of the pupils and a sluggish reaction to light in early examples of the disease seen in the out-patient department of a neurological hospital, and it was often a clinical problem to differentiate between cerebral arterio-sclerosis and early general paralysis of the insane. In many cases the diagnosis could only be determined by the results of the Wassermann reaction and other changes in the cerebro-spinal fluid and in the blood. His experience agreed with that of the reader of the paper in not having seen a complete Argyll-Robertson pupil in a case of cerebral arterio-sclerosis.
He was interested to hear Dr. James say that the transient palsies in the condition were due to minute haemorrhages. In many cases they were believed to result from localized thrombosis. It had also been said by some that they were due to angiospasm-a claudication of the blood-vessels-in spite of the fact that physiologists taught us that vasoconstrictor fibres were absent, or at least at a minimum, in the cerebral vessels.
Dr. R. TRAVERS SMITH remarked on the difficulty of finding a satisfactory classification of arterio-sclerosis. He thought heredity was a common factor in cases of arterio-sclerosis; he could recall a family in which two brothers died of cerebral arterio-sclerosis. One of them showed no symptoms until he had a sudden, severe hEemorrhage, the other showed general mental failure four or five years before he had a cerebral htemorrhage. A third brother had good health until he suffered from angina pectoris, from which he died, and at the autopsy an arterio-sclerotic lesion of the coronary arteries was found. He (Dr. Travers Smith) thought that the onset of cerebral arterio-sclerosis was largely determined and accentuated by hard mental work associated with anxiety and worry.
Dr. NEILL HOBHOUSE said he would be much interested to hear whlether Dr. James had formed views in regard to the determination of psychotic symptoms. In general medicine one saw many cases of arterio-sclerosis, but only a certain percentage developed psychotic symptoms. Had that an anatomical reason to some extent, such as the anterior distribution of the arterio-sclerotic vessels, or was it due to an inherent psychopathic factor, or to the concomitant action of some toxin which brought about arterio-sclerosis ?
With regard to decrescent cases associated with symptoms of rise of blood-pressure, he asked whether Dr. James had met with cases in which the onset of confusion was associated with a fall of blood-pressure below that which was normal to the individual. He had seen a certain number of cases of people in middle life who had been under treatmuent for hyperpiesis and after that treatment had developed confusional states. Twice he had seen it follow severe epistaxis; and he had wondered whether too much success in lowering the bloodpressure was not attended by the danger of some such serious sequel taking place.
Dr. V. S. HODSON said he felt interested in this subject from the standpoint of those living in the tropics. He himself had lived in the tropics for many years and when he first went abroad he was told by an old resident that if he stayed in that country for ten years he would become either insane or indifferent. This statement was a way of stating a general belief. He believed that the physiology of the circulation was the real explanation. In this country one had to keep the body temperature up, whereas in the tropics the main idea was to keep it down, with the result that the circulation was more largely peripheral than in this country and so there was comparative cerebral starvation, with its accompaniment, a slowed and less effectual cerebration. This, when continued for many years, especially if, as was fairly common, there was some alcoholic indulgence, resulted in a mllan being unable to remember things or to make up his nlind. The indecision of the tropics was well known. With regard to the question of the influence of occupation on the causation of the condition it was stated in an early edition of Osler's " Medicine " that the lumbermen of Canada were particularly liable to locomotor ataxy and that their work was as hard as any in the world. Shortly after he (the speaker) qualified he had a case of a miner who had ordinary locomotor ataxy, while his wife, a lace worker in Nottingham, had primary optic atrophy. In these two cases there seemiied to be a definite association of the nmanifestation of the disease with the kind of work performed.
General paralysis of the insane affected chiefly, if not entirely, those whose preponderating effort was on the side of brain rather than of physical work.
A medical acquaintance who suffered from tabesdorsalis might be thought to be an exception, but he was in practice in the days when the rounds of a practice were done on horseback.
With these effects of disease in mind it had been of particular interest to him (the speaker) to hear the statement that occupation had no influence on the question of the determination of arterio-sclerosis.
Dr. H. G. L. HAYNES said he did not gather whether the cases described and tabulated by Dr. James, had any other foci of arterio-sclerosis, and the author did not mention what proportion showed arterio-sclerosis of, for instance, the radial artery. He wondered if Dr. James had purposely excluded elderly patients from his case series, as none of those described by him were over 70 years of age. Many people over that age showed signs of mental trouble which probably had its origin in arterio-sclerosis.
Dr. GRAHAM FORBES asked whether any information of diagnostic value was to be obtained from an examination of the cerebro-spinal fluid in cases of arterio-sclerosis. He imagined there was very little value in it, except, perhaps, as showing an increase of protein. Such cases had occasionally been brought to his notice with the diagnosis of " arterio-sclerosis, query syphilitic," and when the cerebro-spinal fluid was examined the Wassermann and colloidal benzoin reactions and other tests gave no evidence of syphilis. That seemed the limit of information possible. but he wondered whether there was any change in the fluid to which one could attach imnportance in a case of uncomplicated cerebral arterio-sclerosis. He had been much interested in hearing of the possibility of confusion between the later stage of encephalitis lethargica and cerebral arterio-sclerosis, for in his limnited experience the same difficulty had arisen from time to time, and examination of the cerebro-spinal fluid offered little or no help in distinguishing the two conditions. Dr. A. A. W. PETRIE expressed agreement with the speaker who referred to the relation between the hardness of the artery and the blood-pressure. He had seen one or two cases in which the blood-pressure did not at all correspond with the feel of the arteries, and in such cases he had seen confusion. The cardiac type of case, in which there was a breakdown, showed a very distinct and fairly typical picture of confusion. In that connexion he wished to ask Dr. James about tinnitus and its relation to the pressure inside the vessel, the latter not corresponding with the condition of its coat; in other words, the pressure was sometimes low though the vessel wall was hard. An ear and nose surgeon, to whom he (the speaker) had sent cases, was convinced that the tinnitus could be greatly relieved by increasing the bloodpressure, and he (Dr. Petrie) thought there was something in that view. The only point to consider was whether one was justified in increasing the blood-pressure in that type of case, thus getting rid of a comparatively minor ill, but possibly causing such a disturbance of the circulation that grave symptoms might ensue. He had no hesitation in interfering where there was an obvious breakdown of the cardiac part of the cardio-vascular system; it must be done to preserve life, and he believed it relieved the confusion. He or concussions, due to the pulsation of the blood, in twenty-four hours, and then to imagine the expression on the face of an engineer if he were asked to make a gun which would successfully discharge a nlillion shells in twenty-four hours.
With regard to the psychotic factor, he (Dr. James) felt that this was largely determined by the personality of the patient. Most of the cases were depressive, but every now and then one encountered an elated arterio-sclerotic, resembling an elated paretic. None of this kind were included in his series, but he had come across themn.
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As to the result of too energetic treatment in hyperpiesis there was no doubt that a fall in the blood-pressure wNas sometimes accompanied by an attack of confusion; the fall of pressure obtained as a result of energetic treatment was at times dangerous, and unexpected thrombosis in a cerebral vessel might follow.
Concerning the point raised as to the physiology of the circulation in the tropics, and the effect of occupation on the production of arterio-sclerosis, both arterio-sclerosis and general paralysis followed syphilis, and syphilitic cases were excluded from the paper. He thought that the forensic importance of arterio-sclerosis was not sufficiently recognized. This was a very real matter, because questions of responsibility inight be largely involved. Often one found grave results follow a trivial injury in an arterio-sclerotic workmall or ordinary member of society, which, in a robust person, would be successfully resisted.
He did not agree that arterio-sclerosis was a necessary accompaniment of old age; he did not see why it should be. In doing the post-mortem exaniinations on the progressive cases he found there was a certain amount of sclerosis throughout the body, and it was especially marked in the coronary arteries. As he had said, faintinig was a common event in the decrescent cases, in which the coronary arteries were frequently diseased.
The question raised by one speaker as to examination of the cerebro-spinal fluid was a very important one. In his own experience, such examination only furnished negative information. Clinically, there was often confusion as to diagnosis, and as a routine one did lumbar puncture. But the utmost value of that procedure was in enabling one to exclude syphilis; it did not yield much qua arterio-sclerosis.
With regard to the point raised by Dr. Petrie as to tinnitus, in his own experience tinnitus occurred often, especially in hyperpietic cases; it could be relieved under both conditions. If a hyperpietic complained of tinnitus, it could often be relieved by such drugs as nitro-glycerine; whereas the tinnitus associated with low pressure might be relieved by raisig the bloodpressure, though he doubted the wisdom of attenmpting it, even were any satisfactory method known.
He wished-equally with the President-that a member of the Section of Ophthalmology had been present to discuss retinal changes in the disease; but he had talked the matter over with several ophthalmologists and he had received with gratitude somie interesting letters from them. Mr. Leslie Paton, for instance, was somewhat uncertain as to the value of retinal signs in the earliest stages of cerebral arterio-sclerosis, though he said that, later on, the arterial conditions of the retina were a direct index of the condition of the cerebral vessels. Mr. Affleck Greeves said he thought the most important sign in very early stages of arterio-sclerosis was a knuckling of the veins, such as the speaker had shown on the screen on the present occasion, and that reduction of the pressure to a reasonable level caused a disappearance of this knuckling. Mr. Chavasse was convinced that the earliest signs of retinal arterio-sclerosis were a close index of the state of the cerebral vessels, and that gentleman spoke of the knuckling of the vessels, and their deviation at crossings.
The President was sceptical about the cerebral circulation alone being affected by arteriosclerosis, but he (the speaker) assured him that one patient (Case VIII of the series) who had epileptiform fits, showed no signs of arterio-sclerosis in his body, whereas the vessels of the brain showed a condition of advanced arterio-sclerosis, especially those in the circle of Willis.
Here the vessels were so hard and tortuous that they were almost able to stand up unsupported.
